lo8	SUGARS AND PRODUCTS CONTAINING- THEM
The constants given in Table XVI refer only to medium concentrations.1
For glucose, the normal weight is 32-181 grams (or 3275 grams) when
the volume is measured in Mohr c.c. (or in true c.c. at 20°).
For levulose, the constants given are calculated from those of glucose
and of invert- sugar; the marked variation of the rotation with the tem-
perature and concentration renders polarimetric observations of this sugar
somewhat inexact.
For maltose, lactose (hydrated) and raffinose (hydrated), the normal
weights are respectively 12-55 (or 12-58) grams, 32-88 (or 32-95) grams,2
and 16-545 (or 16-576) grams, according as the volume is measured in true
(or Mohr) c.c.
In polarimetric determinations, the mutarotation must always be
taken into account, this being greatest in glucose and less marked in levu-
lose, invert sugar, maltose and lactose. Solutions of these sugars do not
assume constant rotations until they have been prepared about 24 hours
or kept at a high temperature for a short time.
4. Chemical Method
1. Fehling's Solution.—The chemical method for the determination
of sugars is based on the reducing power they exert on an alkaline solution
of copper, this power being exhibited in varying degree by all the sugars
dealt with here excepting saccharose and raffinose. The reduction is
manifested by the formation of a red precipitate of cuprous oxide. The
cupric solution usually employed is Fehling's solution, obtained by mixing
equal volumes of the two following solutions just before using:
(1)	69-278 grams of pure crystallised copper sulphate (CuSO4 + 5H80)
are dissolved in water to i litre.8
The copper sulphate to be used is purified by repeated crystallisation from
water, the solution being kept shaken during crystallisation; it is then dried
in the air between filter papers.
(2)	346 grams of Rochelle salt and 100 grams of sodium hydroxide are
dissolved in water to i litre.
Hie two solutions are stored separately in bottles closed by rabbet
stoppers through which pass the pipettes used to withdraw the solutions.4
1	See also note i on p. 116.
2	According to more reliable results, the normal weight of lactose is 32*91 (or 3$ ^7)
grams for true (or Mohr) c.c.
8 The concentration of the copper solution was based, originally on the assumption
that i mol. of glucose (or invert sugar or levulose) reduced 5 mols. of copper sulphate
—which is only approsdnmteiy true—and it was calculated (with the old atomic wdgte)
so that roc c.c. of the copper solution, with the corresponding quantity of the a&taHne
solution, would be reduced by i gram of such sugars. The concentration given above
is that commonly used, although some authors have suggested slight modifications.
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* Fehling's solution is atoo reduced, although only to a minimal extent, by &$*
charose, so that, in the qualitative investigation of small quantities of reducing sugars,
it Is wel to replace it by Soldalni'® solution. This is prepared by dissolving 150 gra»
•01 potassium bicarbonate and 101*4 grams of normal potassium carbonate ib water,
adding too ca of the copper sulphate solution used for Pehllng's solution and
til* wXfuate up to a litre.

